Total synthesis of horse heart apocytochrome c by conformation-assisted condensation of two chemically synthesized fragments.
A fully synthetic peptide, corresponding to the entire 104-residue sequence of horse heart apocytochrome c with Met65 replaced by homoserine, has been obtained by an original conformation-assisted three-fragment condensation procedure. The method involves the selective joining of two synthetic fragments, namely residues 1-65 of the apopeptide with Met65 replaced by homoserine lactone and residues 66-104 of the protein in the presence of fragment 1-25 of the native heme-containing peptide. The joining conditions have been optimized with regard to solvent, pH and possible influence of additives. The presence of radical scavengers and the complete exclusion of oxygen were found essential in order to prevent oxidative side reactions. A sensitive method based on reverse-phase HPLC has been used to monitor the course of the reaction. Condensation yields up to 80% were obtained. The data obtained by this new three-fragment rejoining approach are discussed and compared to those of a similar two-fragment condensation procedure. Our data demonstrate how the folding properties of large synthetic peptide fragments, organized in a complex, can be utilized to extend the presently improved solid-phase peptide methods to the synthesis of a functioning protein with more than 100 residues.